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GBIBCnVE— To investigate the incidence rate of IDDM in China. 


IDESIGIV AIMDIN/EIHOD6— The Chinese IDDM registry was established 
in 1991 as part of the World Health Organizations Multinational Project for Childhood Dia- 
betes (DiaMond) project. Twenty-two centers were developed to monitor the incidence of 
IDDM in children <1 5 years of age. The population under investigation includes >20 million 
individuals, representing ~7% of the children in China. Capture-recapture methods were used 
to estimate the ascertainment. 


LIS — The overall ascertainment-corrected IDDM incidence rate in China was 0.51 
per 100,000, the lowest rate ever reported. There was a 12-fold geographic variation (0.13-1 .61 
per 100,000) . In general, the incidence rate was higher in the north and the east. There was a 
sixfold difference among ethnic groups (highest: Mongol group, 1.82 per 100,000; lowest: 
Zhuang group, 0.32 per 100,000). 

OONQJJGIONS — China has an extremely low overall IDDM incidence rate. China also 
has the greatest geographic and ethnic variation seen for any country 


IDDM is one of the most important 
chronic diseases of children worldwide. 
During the past few years, considerable 
information has been gained on the geo- 
graphic and temporal patterns of IDDM in 
Europe and America (1,2) . However, little is 
known about incidence in the Asian coun- 
tries, especially mainland China. China may 
be one of the best countries to study the eti- 
ology of IDDM, as China has one-fourth of 
the worlds population, 56 ethnic groups 
spread over 9.6 million square kilometers, 
and remarkably different climates, diets, 
and patterns of infectious diseases. Prelim- 
inary data in Shanghai and Tianjin sug- 
gested that China could have the lowest 
IDDM incidence in the world (3,4) . 

To evaluate the IDDM incidence rate in 
China, a collaborative registry network was 
set up in 1991 based on the World Health 
Organizations Multinational Project for 


Childhood Diabetes (DiaMond project) (5). 
The objectives of the current study were to 
map the incidence of IDDM in the largest 
registry in the world (6) . 

RESE ARQ4 DESIGM /¥\P 
METHODS 

Registries 

The Chinese IDDM registry was established 
in 1 99 1 as part of the WHO DiaMond Pro- 
ject. There are 22 centers in this registry 
(Fig. 1), which cover 0.4 million km 2 . In 
total, according to the 1990 Chinese census 
data, 20,654,990 children <15years of age 
were monitored, which represents ~-7% of 
the children in China. The centers cover 
seven major ethnic groups of China: Han, 
Man, Mongol, Hui, Zhuang, Uigur, and 
Korean. Han composes the majority i.e., 
95% of the children monitored in this study 


were Han. There were 233 physicians par- 
ticipating. There have been two WHO Dia- 
Mond training sessions in China, and each 
center has had a site visit at least once. 

This study was primarily conducted 
from 1985 to 1994; however, it differed 
slightiy from center to center. To obtain the 
IDDM cases that were diagnosed before 
1991, a retrospective registration was 
applied by reviewing the records from the 
primary and secondary sources (described 
in the next section) . Descriptive data on the 
populations for the study period are pre- 
sented in Table 1 . The definition of an ED DM 
case was according to WHO DiaMond cri- 
teria (5), i.e., individuals were diagnosed by 
a physician, placed on daily insulin injec- 
tions before the 15th birthday, residents in 
the defined areas of registration at the time of 
the first insulin administration, and age 
0-14 years at the time of diagnosis. 

Case ascertainment 

Data were obtained from at least two inde- 
pendent sources. As a primary source, cases 
were identified from the medical records in 
the hospital by a member of the local cen- 
ter. Students' physical examination records 
from the school health program were used 
by the majority of centers as their secondary 
source. Other sources included the records 
of approval of the birth of a second child 
from the Family Planning Committee, the 
insurance companies' payment voucher for 
the hospitalization of an IDDM child, local 
educational authority records excusing an 
DDM child from taking the physical edu- 
cation examination, Child- Woman Care 



Figure 1 — IDDM registration centers in China. 
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Table 1 — Target population and study period in 22 areas in China 
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9 
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Wuhan 
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28 
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Zhengzhou 

1989-1994 
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12 
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1989-1994 
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26 
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1989-1992 
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5 
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1985-1994 
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23 



All demographic data are from the 1 990 census in China. 



Figure 2 — Geographic regions in China. 


Network records, and the records from anti- 
epidemic stations. To ensure the quality of 
the data, 10% of the cases were randomly 
selected for reexamination at each center. 

Statistical analysis 

The two-sample capture-recapture method 
was used to evaluate the degree of ascer- 
tainment and generate the ascertainment- 
corrected incidence rate (7-9). The most 
important assumption of the two-sample 
capture-recapture method is that the pri- 
mary and secondary sources are indepen- 
dent. The sources used in the current study 
are believed to be independent from each 


other because they have completely differ- 
ent paths to the identification of the IDDM 
children. This is now the standard proce- 
dure for IDDM registry (5). 

To account for the different periods of 
study at each center, the population at risk 
was estimated by multiplying the 1990 
Chinese census data by each centers fol- 
low-up time. The ascertainment-corrected 
IDDM incidence rate was calculated as the 
estimated number of IDDM cases from the 
capture-recapture method divided by the 
population at risk. 

To further study the geographic varia- 
tion in the IDDM incidence rates, the cen- 


Table 2 — IDDM cases and the ascertainment-corrected incidence rates in six regions of China 


Estimated rate/ 


Region 

Centers 

Population 

Person-years 

Observed cases 

Estimated cases 

100,000 (95% CI) 

Northeast 

7 

4,894,818 

33,006,354 

177 

180 

0.55 (0.53-0.56) 

North middle 

4 

4,149,795 

27,420,157 

196 

218 

0.79 (0.73-0.85) 

Northwest 

2 

862.761 

4,911,691 

20 

20 

0.41 (0.39-0.43) 

Southeast 

2 

2,640,947 

13,204,785 

77 

90 

0.68 (0.57-0.80) 

South middle 

3 

5,031,456 

30,188,736 

67 

70 

0.23 (0.21-0.26) 

Southwest 

4 

3,075,203 

16,733,280 

55 

60 

0.36(0,31-0.41) 
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Figure 3 — IDDM ascertainment-corrected incidence rates in 22 centers in China. 


Geographic variation 

The IDDM ascertainment-corrected inci- 
dence rates for the 22 centers are presented 
in Fig. 3. There was a 12-fold difference 
between the highest (1.61 per 100,000 in, 
Qiqihar) and the lowest rates (0.13 per 
100,000 in Zunyi). Among the six geo- 
graphic regions, the north middle region 
had the highest incidence rate (0.79 per 
100,000) and the south middle region had 
the lowest rate (0.23 per 100,000) (Table 
2) . Centers north of Yangtze River had a 
significantly higher rate than those in the 
southern area (0.69 vs.0.34 per 100,000, P 
< 0.001). The incidence rate also increased 
with northern latitude (Fig. 4) . 

Ethnic variation 

The numbers of IDDM cases in different 
ethnic groups are listed in the last column 
of Table 1 , and the incidence rates for these 
groups are given in Table 3. There was a 
sixfold difference between the highest 
(Mongol: 1.82 per 100,000) and the lowest 
(Zhuang: 0.32 per 100,000) ethnic groups. 
However, it should be noted that the con- 
fidence intervals for the incidence rates 
were wide because of the small subgroup 
population size. 


ters were grouped according to six major 
geographic regions (Fig. 2), different 
degrees of latitude, and locations south 
and north of the Yangtze River. The num- 
ber of centers and the size of the popula- 
tion monitored in each region are 
presented in Table 2. 

The incidence rate was age adjusted 
using indirect standardization method. The 
1990 population of China was used as the 
standard population. 


.15 


Overall incidence 

During this investigation period, 592 
IDDM cases were identified from 22 cen- 
ters. Of these cases, 566 were identified in 
the hospitals, 256 were found from a sec- 
ondary source, and 230 were in both 
sources. The crude incidence rate was 0.48 
per 100,000 with a 95% CI of 0.38-0.56 
per 100,000. Based on the capture-recap- 
ture method, it was estimated that there 
were 630 IDDM cases (95% CI 609-651), 
with an ascertainment-corrected incidence 
rate of 0.51 per 100,000 (95% CI 
0.49-0.52 per 100,000). The overall ascer- 
tainment rate was 94% (95% CI 
90.9-97.2). Sex-specific incidence rates 


were 0.47 per 100,000 for boys and 0.59 
per 100,000 for girls. The age-specific inci- 
dence rate was lowest for the 0-4 years age- 
group and highest for the 10-14 years 
age-group. The overall age-adjusted IDDM 
incidence rate was 0.5 per 100,000 (95% 
CI 0.41-0.60 per 100,000). 


CONCLUSIONS— The Chinese 
IDDM registration system is the largest ever 
constructed for IDDM (6). The incidence of 
IDDM for children < 1 5 years old in China 
is the lowest ever reported in the world 
(1 0) . In the U.S., it has been estimated that 
9,750 cases of IDDM develop each year in 
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Figure 4 — IDDM incidence rate in China by latitude with 95% CI. 
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Table 3 — IDDM incidence rates among seven major ethnic groups in China 


Rate/100,000 


Ethnicity 

Population 

■ Person-years 

Observed cases 

(95% CI) 

Han 

19,514,441 

118,227,795 

'569 

0.48 (0.44-0.52) 

Man 

25,437 

152,622 

1 

0.66 (0.00-3.94) 

Hui 

59,958 

359.748 

5 

1.39 (0.56-3.34) 

Mongol 

31,435 

220,045 

4 

1.82 (0.45-4.54) 

Zhuang 

523,597 

3,141,582 

10 

0.32 (0.16-0.57) 

Korea 

19,103 

133,721 

2 

1.50 (0.00-5.23) 

Uigur 

11,713 

58,565 

1 

1.71 (0.00-10.26) 


children 0-14 years old (11). If the U.S. 
incidence rates were the same as those in 
China, only 363 cases would have 
occurred. The global variation seen in 
IDDM now is truly remarkable: a child in 
Finland is 406 times more likely to develop 
diabetes than a child in Zunyi, China (12). 

One might argue that the low incidence 
rates observed in China are simply a result of 
missing cases. However, the 22 centers were . 
evenly distributed throughout China, and 
multiple sources were used to identify the 
cases. Furthermore, the health care at each 
center was also virtually identical. Thus, it is 
unlikely that many IDDM patients were 
missed by all the sources. Very few children 
with diabetes die without having been diag- 
nosed with IDDM. In the Chinese health 
care system, any condition sufficiently severe 
will be rapidly moved from the Red Cross 
station, which is the local health center, to 
the health care organization that provides 
secondary to tertiary care. School students 
are also examined by physicians on a yearly 
basis. Thus, the loss of cases due to mortal- 
ity without diagnosis of diabetes would be 
rare. Also, the capture-recapture method 
allows the number of cases missed to be for- 
mally estimated and adjusted for. 

Although China has the lowest overall 
IDDM incidence rate ever reported, the 
rates varied dramatically from center to cen- 
ter. The centers in the north had higher 
rates than those in the south, and those in 
the east had higher rates than those in the 
west. Overall, there was a 1 2-fold difference 
among the centers. This is larger than what 
has been observed in other studies, e.g., 
variation was fivefold for Caucasians in the 
U.K. and threefold among U.S. blacks, but 
no variation has been observed among the 
Japanese (1 1 ,13,14) . This huge variation is 
very possible because of both the diversified 
genetic background in the Chinese popula- 
tion and the exposure to different environ- 
mental factors throughout the whole area. 


In China, different areas have very different 
eating habits and lifestyles. Each ethnic 
group also has a very different genetic back- 
ground. Han, the major ethnic group, 
which is distributed all over China, consti- 
tutes more than 92% of the total popula- 
tion, whereas the minor ethnic groups 
making up the other 8% live in specific geo- 
graphical areas. In the current study, the 
four groups with the highest IDDM inci- 
dence (Mongol, Uigur, Hui, and Korean) 
primarily live in the northern part of China. 
The group (Zhuang) with the lowest IDDM 
incidence rate resides in the southwestern 
area. Among these ethnic groups, Hui and 
Uigur are Caucasians. However, they still 
have much lower IDDM rates than do most 
of the Western countries. In general, the 
minority groups in the northern part of 
China have some degree of Caucasian or 
mixture of Caucasian and Mongolian 
genetic makeup. HLA gene frequency stud- 
ies have also revealed that allelic differences 
exist not only among ethnic groups but also 
between the northern and southern Han 
populations of China (15-19). This may 
imply that although genetics is an important 
risk factor for IDDM, environmental factors 
also contribute, explaining part of the vari- 
ation seen across these groups. 

As attempts are made to further eluci- 
date the causes of IDDM around the world, 
it will be extremely important to compare 
the risk obtained from this study to those in 
the U.S. Previous research has indicated 
that there is a fourfold increase in inci- 
dence in Hong Kong as well as Singapore 
and Taiwan. But what about differences in 
rates between Chinese children and U.S. 
Chinese children? We do not know, as 
there is no incidence data on Chinese- 
Americans. For this reason, further studies 
must be conducted, and would be clearly 
the next step of our research. By studying 
the differences in rates between U.S. Chi- 
nese children and Chinese children, other 


risk factors or roles of currently known 
risk factors may become better understood. 
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